INTRODUCTION
Majority of the systems in the industries are repairable systems. The performance of these systems can influence the quality of product, the cost of business, the service to the customers, and thereby the profit of enterprises directly. Modern repairable systems tend to highly complex due to increase in complexity and automation of civil and military systems So far as the production operations are concerned, steady state availability analysis is essential, again on account of increased complexity and cost of present day equipment. Also the markets are getting globalize and more competitive. Penalties for delayed deliveries have increased. Sometimes the orders are cancelled and defaulting units are not favored with orders. To overcome these types of problems, steady state availability analysis is necessary for performance studies in the area of discrete manufacturing systems. Many researcher discussed steady state analysis of manufacturing plant by using different approaches. Law 23 35 , product form of closed queueing networks 32 , the BCMP formulation 33 , and the arrival theorem 34 are all concerned with steadystate analysis. This paper also deals with the steady state analysis of manufacturing plant namely Tab manufacturing. Which mainly consists of six subsystems working in series .Two subsystems namely Grinding machine, Electroplating machine are supported by stand-by units with perfect switch over devices and the remaining four subsystem are prone to failure. The mathematical modeling is done by using Markov birth -death Process and differential equations has been developed on the basis of probabilistic approach using transition diagram and solved for steady state. In this paper a decision support system is also developed which helps in determining the optimal maintenance strategy, which will ensure the maximum availability of the Tab manufacturing plant.
Utensils Manufacturing Plant using Laplace transforms. Günes and Deveci 9 have studied the reliability of service systems and its application in student office and Habchi 10 discussed and improved the method of reliability assessment for suspended test and Jain 11 discussed N-Policy for redundant repairable system with additional repairman. Gupta 
SYSTEM DISCRIPTION
Six subsystems namely casting machine, forging machine, grinding machine, polishing machine, electroplating machine, assembling machine are used in the tab manufacturing plant. Initially the Casting machine is used to mould the raw material into the rough shape of the tab as per design, and then with the help of Forging machine necessary holes are done. After the forging, grinding of the component is done for smoothening the surface of the component by Grinding Machine. After this process polishing machine is used for the purpose of shining the component. Further electroplating is done to make the coating of silver colour on the components of tab with the help of Electroplating machine. Finally assembling process is done for assembling all the components of tab with the Assembling Machine. P i ' (t) : Derivative of probability function P i (t).
TRANSITION DIAGARAM
Based upon above assumptions and notations, Transition diagram( Fig. 1 ) is prepared which represent of the transition of system form one state to another '( ) ( '( ) ( 
With initial conditions P 1 (0) =1, otherwise zero.
The Tab manufacturing plant is required to be available for long duration of time. So, the long run or steady state probability of the system is obtained by putting (8) . The values of steady state probabilities are obtained in terms of P 1 as follows:
p c p = The probability of full capacity working state (initial state), p 1 is determined by using normalizing condition i.e. Figure 2 represents the computational algorithm to find the value of steady state availability for different combination of failure and repair rate. A C-program is developed which is as per flowchart for calculating the results. Table 1 , 2 ,3,4,5 and 6 represent the decision matrices for various subsystems of a Tab manufacturing plant . These matrices simply reveal the various availability levels for different combinations of failure events and repair priorities. On the basis of decision support system developed, we may select possible combination ( λ i ,µ i .)i.e. optimal maintenance strategy. Table 1 i.e .decision matrix for the Casting machine subsystem, For some known values of failure/ repair rates of Forging machine, Griding machine, Polishing machine, Electroplating machine, Assembling machine, it reveals the effect of failure/ repair rates of Casting machine sub-system on the availability of Tab manufacturing plant . Similarly, it also explains the effect of failure/ repair rates of Forging machine, Griding machine, Polishing machine, Electroplating machine, Assembling machine on the system availability. Here, we may select the maximum value of availability column wise for each subsystem and then finally the maximum of the maximal (availability) would be taken for each subsystem. So, the optimal values of failure and repair rates may be selected accordingly for each subsystem of the Tab manufacturing plant. Table 1 shows the effect of failure and repair rates of Casting machine on the availability of the Tab manufacturing plant. It is observed that for some known values of failure and repair rates of Forging machine, Grinding machine, Polishi ng machine, Electroplating machine, Assembling machine, Similarly, as the repair rate ( μ 1 ) of Casting machine increases from 0.01 (once in 100 hrs) to 0.04(once in 25 hrs), the system availability increases by 3.77%. From Table 2 , it is further observed that as failure rate ( λ 2 ) of Forging machine increases from 0.005 (once in 200 hrs) to 0.020 (once in 50 hrs), the system availability decreases by 11.86%. Similarly, when repair rate ( μ 2 ) of Forging machine decreases from 0.05 (once in 20 hrs) to 0.11(once in 9.09 hrs), then the system availability increases by 2.47%. 
CONCLUSIONS
The decision support system for Tab manufacturing plant has been developed with the help of mathematical modeling using simple probability considerations. Various decision matrices are developed which facilitate the decision making process regarding maintenance so that the proper maintenance decisions can be made at critical points. Accordingly repair priorities should be given to some particular subsystems of Tab manufacturing plant. Decision matrices as given in tables 1,2 ,3,4,5and 6 clearly reveal that Polishing machine is most critical subsystem as far as maintenance work is concerned. So, it should be given top priority for the repairs as the effect of it's failure/repair rates on system availability is much higher as that of other subsystems. Therefore, repair work should be done in the following order of performance.
Subsystem
Increase in Availability Rank Decision matrices (tables 1, 2,3,4,5 and 6) also help in determining the optimal maintenance strategy, which will ensure the maximum availability of the Tab manufacturing plant. The optimum values of failure and repair rates for each subsystem are already given in table 7. Hence, decision support system is an interactive system to restructure, reformulate, redesign and monitor each of its facilities for the optimal usage of the maintenance resources. This decision model would be very useful in the comparative evaluation of maintenance strategies. So, the findings of this paper will be highly beneficial to the plant management for the corrective and timely execution of proper maintenance decisions and hence to enhance the system's performance
